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ABSTRACT
Forty-five species of fishes representing nine families were
collected from the Kankakee River and Horse Creek from within the
Braidwood Station Aquatic Monitoring Area In August 1983. An
average of 49 (46-53) species were found in previous years. All
species collected have been found in at least three previous August
samples. None of the species is presently on the Illinois list of
endangered or threatened fishes. The presence of the pallid shiner,
Notrogis amni• , now found in five consecutive collections, suggests
that a low-level population of this rare minnow continues to reside
at Station 5 of the monitoring area. Total biomass of fishes was
220 kg compared to an average of 255 kg (131-414 kg) from previous
years. Total abundance was 2, 190 fish. Average abundance from
previous years was 5,084 fish (1,072-12,933 fish). Quillback, carp,
golden redhorse, smalI mouth bass, and silver redhorse accounted for
77.2% of the total biomass. Unusual to the 1983 sample was the
large contribution of quillback to both abundance and biomass
values. Low water levels and the loss of a dominant year class of
fish were probable factors In the decline of shorthead redhorse
abundance and blomass noted In August 1983. Striped shiner, spotfin
shiner, bluntnose minnow, smallmouth bass, sand shiner, and
quill back accounted numerically for 61.6% of all fish caught.
Significant differences were found between stations for the
abundance, but not biomass, of fishes from electrofishing samples.
Blomass, but not abundance values, were significantly different
between statIons for seine collections. Three-way analysis of
iv
variance revealed highly significant differences between years and
stations for both blomass and abundance of seine and electroflshing
collections for years 1977-1983. For electrofishIng, 1983
collections were Intermediate to other years by biomass and the
second lowest by abundance. For seine collections, the 1983 values
were the lowest of all years except 1982 for both blomass and
abundance. Low water level was probably the major factor affecting
fish distribution In the Kankakee River and Horse Creek In 1983.
INTRODUCTION
The 1983 fisheries survey of the Kankakee River and Horse Creek
within the Braidwood Station Aquatic Monitoring Area marks the sixth
year of collections by the Illinois Natural History Survey to assess
the status of fish populations In the vicinity of Commonwealth
Edison's riverside intake and discharge structures near Custer Park,
Will County, Illinois. The Kankakee-Ilroquois River system in
Illinois has been rated as excellent based on species composition of
fishes with particular reference to species diversity of the
Kankakee River and most of its tributaries (Smith 1971). Previous
studies from within the Braidwood study area (Sule et al. 1978,
1979, 1980; Skelly and Pescltelli 1981, Skelly and Epifanio 1982)
have supported conclusions of excellence based on species
composition and abundance of fishes, marking the Kankakee,
biologically, as one of the finest rivers In Illinois.
Given the dynamic nature of this high quality river ecosystem,
the addition of these yearly data sets affords us the opportunity to
study its natural fluctuations. It Is with regard to the changing
values of environmental parameters and the dynamics of a fish's life
history that this research is pursued.
MATERIALS AND METHODS
Two sampling methods, electroffshing and seining, were used for
collecting Kankakee River fishes during 1-11 August 1983. These
same methods were used in previous fisheries investigations in this
series (Sule et al. 1978, 1979, 1980, Skelly and Pescitelli 1981,
Skelly and Epifanlo 1982).
A boat-mounted, boom-type electrofisher which employed a
230-volt, 3000 watt, 3-phase A.C. generator as a power source was
used to sample adult and juvenile fishes. At Locations 1, 5, and 6
(FIgure 1) each station (L and R, left or right bank as one looks
upstream) was electroflshed for one-half hour covering a distance
of 152.4 meters (500 ft) representing one unit of effort. Because
of the proximity of locations 3 and 4, these areas were sampled for
only 15 minutes, each covering one-half the unit distance. The
entire width of Horse Creek (Location 2) was electrofished from its
mouth to a point 304.8 meters (1000 ft) upstream for a period of
one hour, representing two units of effort. The boat driver and
two other persons captured stunned fish with 12.7-mm (0.5 in.) mesh
dip nets. Each electrofishing station was shocked four times, with
a two-day repopulation period between each replicate.
Electroffshing was conducted with the first "run" of each replicate
made In a downstream direction through the middle of the shocking
zone. The second "run" at the station was taken proceeding
upstream, adjacent to the first run and as close to the bank as
water depth would allow. The third "run" was made In a downstream
direction outside of, but adjacent to, the two previous runs. This
sequence of runs was repeated until the desired length of time had
elaspsed. The unit area shocked was equivalent to 0.4 hectare (1
acre).
Seine samples were taken at two sites within each sampling
station twice with In the two-week sampling per iod, representI ng
four replicates per station. Seining was accomplished using a 7.65
x 1.22-m (25 x 4 ft) nylon seine with a 1.22 x 1.22 x 1.22-m (4 x 4
x 4 ft) bag. The seine was constructed from King 4.76-mm (3/26
in.) square mesh. A shoreline distance of 15 meters (49 ft) was
seined In a downstream direction with the first haul being taken
downstream of the second. All small fish collected by seine were
preserved In formalin and returned to the laboratory for analysis.
Large fish were processed In the field and released.
All fish were identified, measured for length and weight, and
examined for parasites. Fish were released at the station where
they were collected. Dissolved oxygen, water temperature, water
velocity, pH, turbidity, and conductivity were measured at each
station at the time of each collection. These values are
tabulated In Appendices A and B.
A condition factor was calculated for each fish by the
following equation:
K (TI) weight (g) X 100,000
total length (mm) 3
Each fish collected and Its K factor are listed In Appendix C.
Diversity Indices (Shannon 1948) were computed for collections
taken at each station for electroflshing and seine catches, and
compared to those calculated In previous years.
Distribution and abundance of fishes were analyzed
statistically by analysis of variance. Comparisons were made on a
catch-per-unit-effort basis using In(X+1) transformations of weight
and numbers. August 1983 results were subjected to a one-way
analysis of variance with station as the main effect. Three-way
analysis of variance models were used with year, station, and
replicate as Independent class variables for 1977-1983 data.
Various environmental parameters were included as covariables in
all models. Comparisons of means were made with Duncan's Multiple
Range Test. Results are considered significant at the P <0.05
level.
RESULTS AND DISCUSSION
CATCH INFORMATION
Forty-five species of fishes representing nine families were
collected from the Braidwood Aquatic Monitoring Area in August 1983
(Table 1). An average of 49 (46-53) species were found in five
previous August samples. All species found in 1983 have been
present In at least three previous August collections. None of the
species is on the Illinois list of endangered or threatened fishes.
The presence of the pallid shiner, NotropIas mnLS (now found in
five consecutive collecting periods), suggests that a low-level
population of this rare species continues to reside in the Kankakee
River specifically at location 5 of the Braldwood Station Aquatic
Monitoring Area.
Total biomass of fishes collected by both methods combined
totaled 220 kg (Table 1) accountable primarily to quillback
(Carlogdes cyclnus), 36.0%; carp (Cypr nus arpLQ), 16.0%; golden
redhorse (Moxostoma erythrurum), 11.6%; smallmouth bass (Micropterus
dolomieut), 8.1%; and silver redhorse (M. anisurum), 5.5%. The
average total biomass from previous years was 255 kg (131-414 kg).
The total number of fish collected (2,190) was represented primarily
by striped shiner (Notrop.s chrysocephalus), 18.0%; spotfin shiner
(MB spILLopterus), 11.6%; bluntnose minnow (Ptlmehales notatus),
9.8%; smallmouth bass, 8.4%; sand shiner (C. stramineus), 7.5%; and
quillback, 6.3%. Total abundance from previous years averaged 5,084
fish (1,072-12,933). Excluding the large 1977 sample, Influenced by
the large seine catch, the mean abundance was 3,122 fish
(1,072-4,430).
Dominant fishes by abundance and biomass (Tables 2 and 3)
collected by electrofishing at each station are similar to those
collected in previous years. Quillback, however, were present in
number and biomass far greater than In any other sample. In
contrast to many other August samples, shorthead redhorse (M.
macrolepidotum) was nearly absent from collections In 1983. Only 15
shorthead redhorse were taken In four electroflshing samples, in
compar I son wI th 223 collected just 2 years previ ous. Few (22) were
collected In 1982, attributable in part, to the low water levels.
It was surmised at that time that shorthead redhorse abandoned
shoreline electrofIshing areas to seek deeper, more swI ftl Iy flowIng
waters. Low water during 1983 (Figure 2) Is again suggested as a
major factor influencing shorthead redhorse distribution. Ancillary
electrofIshIng in a mid-river riffle near Station 1 (a known habitat
for shorthead redhorse) did raise several more of these fish,
suggesting that these fish were seeking more preferred sites
(swifter water) than those afforded in our electrof shing stations.
Also, the 1977 year class was a dominant year class for shorthead
redhorse, and, as adults, contributed greatly to total abundance and
biomass in previous col lections (Sule et al. 1980, Skelly and
Pescitel li 1981). These 1977 year class fish would have been age 6+
during the present August collection which approaches the known
average maximum lifespan of 6-7 years for this species in the
Kankakee River (Sule et al. 1980). None of the 18 fish examined in
1983 were older than age 5+ (3 = age 1+, 2 = age 2+, 6 = age 3+, 4 =
age 4+, 3 = age 5+); therefore, it appears that the strong 1977 year
class may have expired with the resultant loss of shorthead redhorse
biomass from the population.
SmalImouth bass, one of the primary sport fishes of the
Kankakee River, was a major component of the total abundance of
fishes In the electrofishIng catch in 1983, and although the
percentage of large adults was lower than in 1982, abundant
young-of-the-year were Indicative of a successful spawn. Channel
catfish were not collected by electrofishing, a reflection of the
low water levels In the study area.
One-way analysis of variance of electrofishing results from
1983 (Table 4) showed that no significant differences (P 10.05)
existed between stations on an abundance basis; however,
differences between stations by biomass were noted. Duncan's
multiple range tests showed these station biomass means to be
broadly overlapping (Table 5). However, a trend established
previously is still evident, I.e., that Stations 1L vs 1R and 6L vs
6R (stations on opposite sides of the river at the same locations)
were significantly different from each other. Reduced biomass at
Station 2 was a result, In part, of low water levels and increased
sand deposition which reduced the total amount of available habitat
and electrofishable area within the mouth of Horse Creek.
No significant differences were noted between stations for the
biomass of the seine catch; however, abundances of fish In the
seine catches at various stations were significantly different
(Table 4). These values, as shown in electrofishing biomass
comparisons, were broadly overlapping In their. similarities (Table
5).
The three-way analysis of variance with the main effects of
year, station, and replicate were significant models for both
electroffshing and seine methods, each showing strongly significant
year and station effects for both abundance and biomass estimates
(Table 6). Also, for the seine collections, a strong year-station
Interaction effect was evident for both abundance and biomass,
meaning that certain stations were signlficantly more productive
for fish biomass during some years than during others.
The 1983 total biomass for electroflshing collections was
shown to be significantly lower than that of the 1981 and 1977
collections, and greater than the total biomass from the 1978
survey, but not significantly different than the 1982 or 1979
samples (Table 7). Stations 1L and 6L were the dominant areas
(Table 7) due to the occurrence of the cobble habitat within these
stations. Each year these areas yield considerably more fish
biomass than other stations in the study area, especially during
years of high water. The dominant 1981 and 1977 collections were
accompanied by high discharge levels compared to the remaining
years which all had similarly low discharges during fish
collections (Figure 3).
Abundance results for the same periods do not show the same
trend. The 1983 abundance of fishes collected by electrofishing
was significantly lower than a ll other years except 1982 which had
previously been the lowest year for abundance (Table 7).
Significantly greater numbers of fish collected by electrofishing
were found at I eft-sIde-of-the-river (L) stations, and Horse Creek
abundance was intermediate to left and right-side stations. A
second model was run with the Incorporation of discharge parameters
which were again shown to be Important factors regarding abundance
of fishes collected by electrofishing (Table 8).
Seine abundance and biomass were low again In 1983 as compared
to 1977-1981 values; however, some recovery In the abundance values
from 1982 was evident (Table 9). Low numbers of fish caught in
1982 may have been a result of mortality caused by extremely high
late winter and spring water levels (Figure 3). Despite a high,
extended discharge event at the end of 1982, relatively low
discharge during all of 1982 may, In part, be responsible for the
slight recovery of minnows in 1983. The presence of numerous small
striped shiners was indicative of a successful spawn. The same
trend was not evident for rosyface shiner (Notropis rubellus) which
has mimicked the presence of the striped shiner in the past years,
but was nearly absent in the 1983 survey. This species may have
been in areas of current greater than from which we sampled.
Discharge has been observed to be a major factor affecting the
distribution of minnows (Starrett 1951). Also, species associations
have been shown to be transitory, changing as environmental
conditions change; therefore, microhabitat usage and species
interactions are probably more a response to physico-chemical
limiting factors than to biotic influences (Matthews and Hill 1980).
The mean condition factor, K(TL), for each species (Table 10)
was similar to values for those species which Carlander (1969,
1977) discusses. Extremes in sizes and differences In condition of
individual fish are reflected in the ranges of condition factors
found. Diversity of fishes at each station changed little from
that of 1982 (Table 11). Station 6L, however, dropped
substantially, a factor of both electrofishing and seine
divers ities. Extremely low water at that station was probably the
major influence. Ninety-one fish were seined in hauls from Horse
Creek in the August 1983 collections versus the eight fish from
1982. The diversity of the seine catch In Horse Creek, however,
decreased to Its lowest value since the surveys were initiated
(Table 10). The sand encroachment in combination with low water
levels no doubt reduces the diversity of available habitats. The
long-term impact of this deposition on the minnow population
remains unclear. The dynamics of minnow distribution and abundance
will continue to be an area of interest in these river
investIgations.
SUMMARY
1. Forty-five species of fishes representing nine families were
collected from the Kankakee River and Horse Creek from within
the Braidwood Station Aquatic Monitoring Area In August 1983.
An average of 49 (46-53) species were found in previous years.
2. All species collected have been found in at least three
previous August samples. None of the species are presently on
the Illinois list of endangered or threatened fishes. The
presence of the pallid shiner, Notrogns amnisj (now found In
five consecutive collections), suggests that a low level
population of this rare minnow continues to reside at Station 5
of the monitoring area.
3. Total biomass of fishes was 220 kg compared to an average of 255
kg (131-414 kg) from previous years.
4. Total abundance was 2190 fish. Average abundance from previous
years was 5084 fish (1072-12933 fish).
5. Quillback, carp, golden redhorse, smallmouth bass, and silver
redhorse accounted for 77.2$ of the total biomass. Unusual to
the 1983 sample was the large contribution of quillback to both
abundance and biomass values. Low water levels and the loss of
a dominant year class of fish were probable factors In the
decline of shorthead redhorse abundance and biomass collected in
August 1983.
6. Striped shiner, spotfin shiner, bluntnose minnow, smallmouth
bass, sand shiner, and quillback accounted numerically for 61.6%
of all fish caught.
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7. Significant differences were found between stations for the
abundance, but not biomass, of fishes from electrofishing
samples. Biomass, but not abundance values, were significantly
different between stations for seine collections.
8. Three-way analysis of variance revealed highly significant
differences between years and stations for both biomass and
abundance of seine and electroffshing collections for years
1977-1983. For electrofishing, 1983 collections were
Intermediate to other years by biomass and the second lowest by
abundance. For seine collections, the 1983 values were the
lowest of all years except 1982 for both biomass and abundance.
9. Low water level was probably the major factor affecting fish
distribution In the Kankakee River and Horse Creek in 1983.
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Table 1. Total catch (by method) for each species col lected from the Kankakee River and Horse Creek curing AugusT
1983.
Iet rofI IshIng So. inlong oTo taI •
Species No. %*o. Wt(g) %Wt No. %No. Wt(g) %Wt No. %No. Wt(g) W
Longnose gar 2
Gizzard shad 42
Grass pickerel 3
Northern pike 5
Stoneroller 0
Carp 29
Sliverjaw minnow 0
Hornyhead chub 0
Golden shiner I
Pallid shiner 0
Emerald shiner 3
Striped shiner 1
Red shiner 3
Rosyface shiner 11
Spotf in shiner 85
Sand shiner 28
Suckermouth minnow 6
Unidentified minnows 0
Bluntnose minnow 30
Bullhead minnow 8
Creek chub 0
Qu Il back 138
White sucker 18
Northern nogsucker 27
Smal Imouth buffalo I
Bigmouth buffalo 4
Si ver redhorse 22
RIver redhorse 4
Black redhorse 4
Golden redhorse 67
Shorthead redhorse 15
Un i denti f I ed
redhorse 7
Channel catff sh 0
Stonecat 2
Blackstr pe
topminnow 1
Rock bass 56
Green sunfish 87
Orangespotted
sunfish 11
Bluegill 32
Longear sunfish 42
Green sunfish x
bluegi l 1
Unidentified
sunf sh 2
Smal mouth bass 185
Largemouth bass 27
Unidentified black
bass 0
White crappie 7
Johnny darter 0
Ye llow perch 2
Blackside darter 3
Wall eye 2
All species 1024
0.2 164.00 0.1
4.1 7269.20 3.3
0.3 141.00 0.1
0.5 2176.00 1.0
0.0 0.00 0.0
2.8 35051.46 16.0
0.0 0.00 0.0
0.0 0.00 0.0
0.1 7.48 0.0
0.0 0.00 0.0
0.3 16.74 0.0
0.1 0.47 0.0
0.3 5.98 0.0
1.1 5.59 0.0
8.3 279.17 0.1
2.7 36.07 0.0
0.6 4.94 0.0
0.0. 0.00 0.0
2.9 45.10 0.0
0.8 19.74 0.0
0.0 0.00 0.0
13.5 79032.08 36.1
1.8 6693.00 3.1
2.6 8475.64 3.9
0.1 565.00 0.3
0.4 4891.00 2.2
2.1 12184.00 5.6
0.4 1142.00 0.5
0.4 1308.00 0.6
6.5 25387.00 11.6
1.5 4627.00 2.1
0.7 6.03 0.0
0.0 0.00 0.0
0.2 78.63 0.0
0.1 1.31 0.0
5.5 5612.03 2.6
8.5 1586.41 0.7
1.1 172.41 0.1
3.1 983.67 0.4
4.1 775.37 0.4
0.1 38.00 0.0
0.2 20.70 0.0
18.1 17718.55 8.1
2.6 1014.94 0.3
0.0 0.00 0.0
0.7 798.00 0.4
0.0 0.00 0.0
0.2 86.00 0.0
0.3 1.83 0.0
0.2 305.00 0.1
218726.54
1
0
2
0
1
0
1
2
01
0
393
0
4
170
136
36
24
185
51
13
0
0
0
0
0
0
0
0
0
0
0.1
0.0
0.2
0.0
0.1
0.0
0.1
0.2
0.0
0.1
0.0
33.7
0.0
0.3
14.6
11.7
3.1
2.1
15.9
4.4
1.1
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
9.37 1.1
0.00 0.0
10.82 1.3
0.00 0.0
0.51 0.1
0.00 0.0
0.43 0.1
0.44 0.1
0.00 0.0
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Table 8. Three-way analysis of variance of the In (X + 1) abundance
and biomass of fish captured per unit of electrofishing effort for the
Kankakee River during August 1977-79 and 1981-83. Asterisks denote
significance at P < 0.05 (*1), P < 0.01 (*2), P < 0.001 (*3), P < 0.0001
(*4).
Source of variation
Year
Station
Year vs. station
Replicate
Station vs. repl Icate
Velocity
Depth
Water temperature
Discharge
Mean Gauge Height
Delta Gauge Height
Error
Model
df
5
9
45
3
27
1
1
1
1
1
1
144
95
By Method
0.4988
1.1441*4
Mean Squares
Biomass
1.9472*3
3.5126*4
0.5047
0.6305
0.3467
0.0149
0.3038
0.6914
0.3491
0.2625
1 .0222
26
Abundance
7.0429*4
3.4750*4
0.3049
0. 1480
0.1771
0.0038
0.0291
0.4121
0.9422*1
0.70471
1.9011*2
0.2215
1.1205*4
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Table 10. Mean condition factor, K(TL), of all species of fishes
collected from the Kankakeee River and Horse Creek In August 1983.
Species N K(TL) SD Range
Longnose gar
Gizzard shad
Grass pickerel
Northern pike
Stoneroller
Carp
Silverjaw minnow
Hornyhead chub
Golden shiner
Pallid shiner
Emerald shiner
Striped shiner
Red shiner
Rosyface shiner
Spotfin shiner
Sand shiner
Suckermouth minnow
Bluntnose minnow
Bullhead minnow
Creek chub
Qui Iback
White sucker
Northern hogsucker
Smallmouth buffalo
Bigmouth buffalo
Silver redhorse
River redhorse
Black redhorse
Golden redhorse
Shorthead redhorse
Channel catfish
Stonecat
Blackstri pe topml nnow
Rock bass
Green sunfish
Orangespotted sunf sh
Bluegil
Longear sunfish
Green x Bluegill sunfish
Small mouth bass
Largemouth bass
White crappie
Johnny darter
Yellow perch
Blacks ide darter
Wal I leye
3
42
5
5
1
29
1
2
1
3
394
3
15
255
164
42
215
59
13
138
18
27
1
4
22
4
4
67
15
1
2
14
56
87
11
33
43
1
184
35
9
34
2
8
2
0.15
1.18
0.58
0.85
0.86
1.44
0.78
0.87
0.96
0.72
0.74
0.78
1.07
0.59
0.87
0.86
0.93
0.89
0.83
1.13
1.19
0.98
1.14
1.44
1.55
1.13
1.24
1.00
1.16
1.13
0.85
1.02
0.93
2.10
2.00
2.12
2.01
2.19
1.95
1.38
1.33
1.18
0.73
1.20
0.76
0.86
0.04
0.19
0.10
0.71
0.25
0.19
0.13
0.20
0.07
0.10
0.14
0.14
0.10
0.14
0.23
0.30
0.09
0.08
0.08
0.10
0.10
0.09
0.14
0.10
0.08
0.14
0.18
0.19
0.38
0.27
0.38
0.31
0.29
0.19
0.24
0.16
0.09
0.07
0.03
0.11-0.17
0.72-1.75
0. 42-0.67
0.38-2.10
--
0.66-2.24
-i
0.74-1.00
--
0. 60-0.84
0.17-1.44
1.00-1.15
0.36-0.79
0.46-1.41
0.57-1.56
0.71-1.26
0.40-1.32
0.34-1.73
0.87-2.07
0.83-1.42
0.82-1.10
0.97-1.27
1.46-1.66
0.90-1.28
1.17-1.37
0.89-1.19
0.99-1.44
0.96-1 .32
0.92-1.11
0.71-1.30
1.52-2.53
0.49-3.08
1.58-2.73
1.03-2.57
1.67-2.94
0.99-3.50
1.03-1.74
0.63-1.46
0.31-1 .11
1.14-1.27
0.63-0.82
0.84-0.88
28
N N
0%
0
YE"
YE.'
YE.'
N
0%
N
0 C
M C
0
YE"
'a.'
0
YE.'
0%
N
Ye.'
0
0
YE'
YE.'
YE.'
YE.'
0%
I
p6..
ffJ
0
0%
OC
4-
EU
0
0)0)
I..
-0
0
4-
--
U)
u
(0
+0
+- U)
0'0
*4- U
-(0-
(JD
JC 0
L..T
*0 U
C- <
'o-0
- In
-CT
(0 -
l
I 0
I 0%
1 0
I •CMI .
1 0
*
N
v0
I n
I S
-O
N
- 0
, Y E.
'.'
N
'a"
m
.
N
NM
N
N
14.'
YE.
0
M
4.
0-
*E.
0
C%
N
<0C4
N
r%co
N
C4
qwco
0
N
M.
CM
*
M
0%
N4.
N
M-
E-I
*
N
mn
N
*
f<
.
N C
N 4
SN
S0
* *
?1. 4
r^ 0
N *
C4 C - -
CM 0 -
00)0
N NN
0 0%\ co
* * *
CN-N
N N N C
* * *
C4 VM C4
Ln q0% c
'a. 4.0o
NNN
^0
coco
*
CO 4
N
CN
*
M
0 -
0
0-*
C4
*0
N
N
N
YE.'
YE"
'46%
Y4.'
YE.'
YE,
0
N
YE'
YE.'
0)
0C
N
C0
No
N
N
-1.
0% - N rE'
~ 000
0% 0)0% 0%
- - M
04.0N - CM
N - -
N - N
29
r
4.
N
*
co
N
0
N
C
*
a.0%
NM
C
0
N
0
CM
*
0
0
0
0%
*
0
0
(C.
o r aw
* * N * N
'a.'
~.1
'a.'
4'
YE.'
-S
4'
YE'
- No w .'
00 co co
0% Ch ON
TT CO
* *
0 M
4'O
' 0
o
^0 0n
N .
N rEm
* *
N Y
I .'0
I *
N
I Y.
I *
0 -
C -
. .
o N
Ye.
N -
* 00 CM
o N
- -0
0M YE.
* N
0 M
- -'
* *.
* .
N 0 NM -* * w *
N0 C 0 NC
o ;o 'p
l Yi l
O 0
Y' t, ,N M0 CO •0 o
00% c - NM YV0%^ 0 0% 0)0%<7 0)
I I I I
I I I I
I I I I
I I I I
I I I I I I
I 1 I 1 1 1
I 1 1 I I I
I I I I I I
0)
C
U)
0
L..
4-
U
L&A
N
0
N
0
*
4M
N
*
N
I
I
I
I
r-
,.
N4.0
*
N
0%N
N
*
YE.'
-S
YE.'
N
-J
L.(0
0)
APPENDIX
TO
KANKAKEE RIVER FISHES OF THE BRAIDWOOD
STATION AQUATIC MONITORING AREA
AUGUST, 1983
SUBMI TTED TO
COMMONWEALTH EDISON COWANY
DECEMBER 1983
BY
ILLINOIS NATURAL HISTORY SURVEY
CHAWAIGN, ILLINOIS
R. W. LARIMORE
PRINCIPAL INVESTIGATOR
THOMAS M. SKELLY
PROJECT COORD I NATOR
N00
a'
U'
(A
o
C
0
U'
C
C
0.
2
U'
(")
I
C
0
0
C
2
U'
C
2
0
ui
(D
a'NOO
0 * 8
0
~ N q*
0
~ N 0
* 0
* 0
NN
C* 0
!
N.
4 00
221
0
0.
I!
*0i -
1 - i c.J csJ
% oO-
0. Oa'a' I
h
0
0.
e
IAo-C4 04 N
U' a' a'
a' a' a'
'1 04C
1 0 ! < ^-r
I. -- -
1 od-
2 1j . CMCMC
I .
0 Q101«0
j - CMNC
S
i ,
\Q 0 10 v0
I 0 ^000
I ~I
I K
i~ 0 aoNN
i oiAO I
10
0
r»
i
%Q
low
N
WIN
-N P
- NC
0
0
coNM
(X
ISA
Fri
*q 0
0 S
0
C6
0.
2
000
0 .NMI2 f»qN
0
0
^*
?M
in
Npv•
Q
0.
0
0
a'
0
0
'a'
i0
N ci ,
<i ' !
F
I 1°
! ID
i
-U8- u
S) U
ID
-U
> .-^
- inS 0
0Q
A-1
I
I
a' IA NM 0
10% 0-%0C-
0a
Ch 00
N N
S0
Fri 00
0 -
a' 00
N NM
(-> »v
i
0•
4-
ui
I
0
IA
0
I-
0
lO
IQ
a
0
0
4.
U'
0
3
ina
U'
in0A
I.
40
10
4.
3
4.
C
0
4-
4.
e
C0
I
i
0
a
.4.
4..
C
X
U'
I
C-
u
I»i
V
4
I,
10
IC
an
In
'.4
An I wi4w 0m
- 10 0 0 - m
I
(7 NN 1
ImI
1
an * * 0
- 10 n 0o N^ p s
- CN - - 10
px% 0 -
an * 0 1
O N II
0~ 0S a
01 CM O a
I
I
O? N - 10^o S
NM I -
S * 0 aOn N - oo o In
0 CM - aO
2 * 0
30 N^ 00 a0P-
owM Q
* 1.
a ~ N.-
~ in N - 0 ir
NM w * 0
NI
o ,v^ ^ 09 q. 0 I
0 In 09 I
- NM qP 0 a
0 \r^ r
0k
§ . r
a I
t i- jC 4 4
C 0 oM
PON - 0 0 coa4m
*-~ ~ ^- NNNN - ^
Imi0 N a
- N - 10 = p p^
i^- CNNN
'- y ^^ ^ -C
*~~~~ -- a >« >'s
0. < 00 4. +-uo
0U '.. *O U .=i
e
^- LC  . - \ I = <=>
A-2
0.
I-
0
0
0.
0.
a!
0
0.
a!
0.
0
0.
a!
0v'
000
00
.01
00
N N
0 0
- 0
NM -
00
Ot a m
r: CM r
0% ch O
N N
01
g. '0N N
CM0CM
0» 0» aW
^0 1010
1M0C010
N< N N
Slo o
0
0S
a - < s a. ! i
- -01a
P,, I
0
z
01
co
c0
0
in
U'
0)
c
2
II
in
0
Q
0Q
C.
t,
1
I.,
0-
>b
0
0)
I-
0
Cs0»
0^
L.
C
0.
0.
0
00
04
as
'a-J
'0
U'
1g.
0
'0
N
0i
CN
00
N
00
0 I
0
I
I
I
!
CM
0
U.
0
If
r-e
- uU'/72- i
C L
i. ^
U 0
»- F'.
-
N N
- F'.
C.
C.
A-3
d
C.
,.
d
0
I.
d
I'
C.
d
d
I
d
0
F'.
0
8 •
0O F.
- F'.
V- 0
0 0
O
0
80
N
0i
n '
» M
rN
0
£
0
I
00 0
CN C
enrenpb
p"» f2» '":
0 CM C
N N N
10NO
0 C N
0* 00 CO
ON 0 N
00 0
M N Nm
m 0 U
c N
0
CM
0
D CM
- F'.'
N
N
NM
CM
O N
S<N
C
8-3
E
0I"I
c.,o--3> (0
CM001^
, 0 4 0
9@99
04. N N N
04-
00 0
mW
w N
0000
CN NN CN N
00 0
NO
NM N
sa
0 0
CD00
00 000C C
-» r^ «.«
N NM NM NM
3 0O
I r*» iA
CL
c
0
0o 0
- f^
r 0
0
0%
VI
0)
C
0
a
a
(J
a
VI
C
a
1.
a
a
a
a
C
a
a
VI
a
C.
a
a
VI
0)
C
VI
0
1~
Ua
a
3
Ca
U
C
0
U
Ca
a
VI
C
a
VI
a
a
a
U
0
- 0
U'
0 N
N
- 0
0
- N
-a
-U
VI
U
0
Q
.00--
I0
0
In
N
0M
N
'0
- M
•0
. ,' 0
I
MN 0 I
- S0
S I
0 0 a'0
I
I0
U,'
«- p"
0% 0 1
a 0
I
So i
0
, 0
r- I
0
C• 0 I
p,.,
- r- I
I
I
-"*» r I
0
0
0
ql 0
0% f
0
N 0
'0
'0
Iv'
.. ;--
0
0
d
C.
d
I
0
i
, .
C.
d
i
.
0
a
a
0
d
Q.
o
a
a
%0
N,
N
o1
d
<0 0
- N, s.
0 N
N
0
U'
U' 0
0 0
'0 0
-U
~ VI
0
a
=
A-J.
0 -. -
0",l.--,
Q0
N N
0 C4 00
000
e,. -r ,
0 9,W
I0 l
Ir"- co , o
'0--
N N
00
'0
'0'0
U' pI» !%
U'\ m. U'
0 -
ir' 0a iU
^
3ig
N N
0
0
0K^ 0
- 0
= r
0 0
0C -
0%
4-
U)
i
§
I
03
0
I(
0
vi
41
t
0
I
0
0*
§
•J
C
0
4-
U'
0
4-
3
3..
I-
C
0
C
0
U)
0
§
* 3..
cJ
C
I
0.0.
-
> u.
+*0
IC.
A-5
n
N
Sjco r- r-f
r^. p«'n^co t&&&-
0
N
0
0%
N
0
0
oo o '-* 0 J
0 0
Ns r- i
0*
0 0
* 0 I
- 0
S I
I
I
I
0
0 
0
I
0
•0 25 !C
^1 0
00 f^ 0 !
I-.
0
0.
d
0
0.
114 CONN
o
0% 0%
NJ N
00
0 a
£ 0
on n
S d0 It% 0
m o
ino
S--(' o
I" PE
d
CL
d
d
0.
d
a
i
o
= 0
0. ~
- n
0 IA
-oo
N
0
U.'
<n
§
IA
1r.
N^
I'.)
N
d oo o
C4 NNd dd C
d "o0 ON
in
b> i(S S
)!
I Is ýýt
- oo - ^
I N C4C4
0. 00--
&ic
00
00
0.
2
0
4-
-U
,. In
LC
>0
0
iv\
NM
000•
4
(A
3
0
U'l
C
L.9
CD
U,,
<:
a
ai
Ul
ao
C
i9
0
C
a
a
U9
C
a
a
§
0
N
0s
0
- NM
0 0
0
- N
- C0
0 0
NM
N Ii.'
NMNM 0
0M
a0
U
-Uaa
~ A
a
0
0
It'
0
0
'0
0qTP
0
N v0
-a
= aa. -
-U
o
a
0
0 v
- NM
0 0 CL0
C6
d
0
I-
0
0.
I
C %
- I
I
N
00 03 NM
I
1
NM I
0^ N !
!
0M 0
It'x
0
-,
I-
0
I
&0.
0*
!o
JO | -. o3
d !wcoN ON
'09. !oo<'
o (3D
t- NN C
;a'o
%
. ION
c -- N
I I
| 00-< -C
i ( 3
0
U.'
0%
N
N
N
N
N
Q
a.
a
N I~
N
I -
U.'
10
10
K
a
a
a
a
0 0 P-. f
0000
0
0
Ne@
COO
N N0C
e0
Iv'
N 0
N N
0»CO
0
N NU
25
0
a3
a
-4
z3
:4
'4
:4
2
'4
**
Ch.
20
s-.
.ur
0*
:=
2
03
:nd
• g
1,3
33=
'-.
A-7
I '4I 0
I 0
I
I -«
! '-3
! ^
I ^
i s^
^d
22
I00
4-42
IA
Z23
A
4
A
S0
I-
am
as
HW(
00Oo0o0o000oo=0oo00o0o00oooooooof
. m f 14 0 0`4 r *m 4 * T 4 = -n .- e% * * € * * , , * , * * , «
u0 000O0000'0o ooo 4 00000000^0
-4
6Q M A .0 0
U U 0 E0 - A
0 0 0
304
0 A'42
'-
-a
'4
M
a
0
4
l-4
0
a
NW I
HMI
-3
4 
4 I
a= I
I
2
. I
=0 I
2 I
U I
- I
10 I
0= I
0 I
s,
•,
<.
a i
A-8
I
I
i.9
04
'J
) 8
N4
2
-'3
Oi
as
*
3e
34
0
aB
23
^Ammempma ammew ^^ ^w^^ome s a  eomfeoe^'y^ssem---^
***^^U*************y'< - 0 < < "***************** **srtN ^or
000 -*0 0 0* 00 00000000 00* 6$0 *O* oe* o-
0o0o000oo0oo0o0oo0o0oo0o0ooo0o0oo0o0
o00oo0o00oooo0o00o00o00o0oo0o0oooooo
<NV- I4Nm m N 0N
-V m r -V a 0 0 m a I -03m m sen en
iONWMem n4rn Z PL
2:
0 04 3BSB 0
= EN -3c i<s wsca a3 2 -o.3 03< 4
0 a-4 4e4 00 ES02 -33 04
f6U E :-4 -
00 aA a 3
0400
04 0 S4-^- -4«e-» MQ. 3
0 M- 'a2 A-1~J2 cO '-*
U .a -0a ^b~ 04c 004
-4 40 ^ 000 A
0 0 0
20 00~
0 03 0
4 0
C I
0 I a
5 I r'n
I0 I
?5  i
I;0
;n '
,1
E-40
I
;a-J
oil
U
0
do
'4I
'4 I
NNJM"
•
I4
I^
:•3
--
I
IS
z I
I
I
f.-
lI <II •
I
II >
I
I3I
I
IN
I
I 3
zai^
=d
b,,O
*= I
IaM (
I nz
-~I
UM I
G II I
44I I
-^3
f40
* i
I
I
I
I
I
I
I
I
I ormnr-Nooo 
-woou"»om wt ocan s r<Nu"»o^wou^^omrsl
5.,,****** ,.***06 ***** ** **99*000,0.60, *3
"Ywof2oo~a -o~ .^<4 V( i^
) ww<N --<Nem g aw w . w. w
I
)
)
J
) nco co co oo c ococtcMoocotmmo^ajr 'sr~~^^-om 300
Z 23:. ^J 0^ 4-4~ .
***** '.* • • . . .......... , , , • ,-.,,
= a .4 o.J: 4 a
00
3~~d44 -4 n 24O<i
44 &44 Q3 33 0 n- 1
=a 0 03 043
0
- U -I 0 a .
0 ,t3Q 3 ^ 
-^^t
Us 0 e i ^^ ci
I 2 I -J
0 I '1 I
A-9
I on I
o 1
-
U
-4
-3
:4
1 I
24
>«
a3
- -
".2
4
2
12
'J
-2;
I - 4 " n - s I ,
I I .3 4 ^ - > " < -'• ^ " 3
I I
I I
I I
- 41 -
I 01 0
I I 0
1 1 0 0
3=
.4= I 1
1 ~1 0 4
2 1
- I
* 1 21 -
-~ I -
0
A-10
*
4
-4
A
2=
a11v'l
-I
3-42
*J
I
I-
I
I
I
[
I
)
[
I
I
I
II "
I u
NOOOOO O OOOO000000004(NcNsm000
wwww- N-----w--- w ,NO(ew-A • A "o-4l-
wk 2rt CI1o Mn L Z z
0- d = 4,Ad -44d
A - 3 - 4 ^. ,o-4 U,,
- =» ' 3 .40 -4uP
I ^^ z : ^ ^ a -
aId 0 00 N2^r- »- -0-
I » ;» - - a li 3.&
20
-I
A<n
0
=M
:4
0)
:4
>
2
2
4~
M,
23
0
-a
0-3
mQ
<
Um
z
<M
-
s
3Q
<O
U
z
33
= -
2 3
A-11
II "
I 0
I
I
S,.
IJ
'4
I )
h -42
I "
A
:4
-I
I
I
I
I
A
4
I 0
Ia
I
1
I
I
I
I
i«
I
I
I
I
I
I
I
i <
I
I
I
I
I 0.
t 1
I :: »
t
) »
I
I ^
; <
I
I
I &
I -^
I
I
i 2;
| H
I 1
I
<\ w oo o w---c -oQWN-^^soflf<N<N^r owNp
0OOOOOOOOOnOONO(N 000000000 00000ooOO
N<ou) Ole (oMW "msmoo= o mmns om u
-M -om 4 w0^ m m om meno r»- m wv
6
C -4 6A.. , -. A < -- 0
0 MA"& 4"Cau04 U ( 0 0
=0 E 04 y40 = s 4
E -4 c M0- a k 4 o y abo b1 Ca 0E -t EaM 0 - a 4 a 
0 0. A *<| "00 ' -3Qj <=C
2 - '0 2 f 3 0 3 A
>. '<z 0 OAc= 0 0as :z 0.4
Aj x2 M43Q ''< -a S. '1 < 0 M
- -4'-4 & ^OjE E-4 -4O B NJW0 O -
0 00 2 0o-s a o
00 CO 0
S N a
I 0
0 0 0
13
I 'I
- I I
:I4 I I
r* f 10 C
3 I I
I ,. I s 1 q-qý^4 tqpl *%n PWo M -7
iI mI
'" I
I I
dwd
I :2n, * * ,. » ,r,. * . , .I
I IQ f 1- -, a s0 .,. 4
-, ii . mn oo b =A 1-:.4 ,r
I I
dIC  p- 4 w
1 1 t
" I I A = A
. ' 1 I
I -
I -, I 
I I2
I sa 1 I (N
S I I
* 3a
I I a
-t&a ^ ^
IQ I X; rfS -
1r ^3 ^ ^/ 33 -CS ( 7
2= oo aI ~ ncw a3Me 1a I^ z a a 0-2 a? ,
*440 33 I- 3Z- 1« » UG Z1 <ca I^ 3 y»( ~ a -^»
<M Ii > M t MS ^ s
a c/?0 I u ae
< * 1 ~ n a^x 3nn sn*
3- 1 33 1-t3 S < ^U - k-
3^ 1 jbI n - . ~ a -~^ a;-
H=*
U=
a
-4
0
33
s)
2
MP)
We
4
A
<4
2
U
3(1
-d4
2n
=4
A-13
I
4
'4
A
S M
A
6 1=
I
I
I
I
U
I
I .
I
I
I "
I &
I
I
II 23
I 0
Ooomoopw Nom ^ p^n ov^ o NO < NoM o" N M^»< N N ^FON
0000 09^0 *0000000000000000000093000.00«
C0OOOOOOOMCOCOCOOOOOOCOCOSOB3OOOOO
Coooompbooooocoooooooocooooooooooooo'
Gm coeN O^a.<^ ^ ^ . W W ~ 4 4 2 m e D
0 0 4
OS f t O ( 0%
049
A A
S 0
0-
- * = -
O z & as2a
U 2u
I A
IU
0 >* 0 -^
CN
'3 5« - 3
y0 2 -noa
00
<
a0
, .
-40
-4
Z
:
3
:33
A
^3
0
C2
4
3a
<-
*
*
-.4
3
S3
-4
2
~2
2
=a
0a
A-14
-'3
4
e-4
A
3
I
6-3
'53
C4
3
2X
I <
I4
I0
)
)
I
12
14
a
ao~ooinnoooaoooo 'r~0ur4OO 00 Oo#0ooooyco~src.in
-em~ em C0M 404&~m' NW' em e
;0110 0A
--w-> 3-r^'Ne w w r-o0-4
SM AO4 4
d 3 4 3 ^ -4 4
Sn=A a 1
3 Ma 3
S4 --4 404 a 06 a&
3 0 0 03 Q
0) 0ch '
0 40
0 0
4 0a
20
H
H
O0
U
c-
:4
a
4
X
>
H
4
'4
H
4
34
4<M
2
-4
:4«<
=
2
H
=0
=0
&4:
<&)
N0
2
=-40
U
1
H
0=
'-43
2
0*23
I
QS
A-15
I '*) W
I<
I ^
4
i
'-a
-JC
I -,.
I
I= M
-4"6t^
I <
I 'A
I -za
)
I
la
H
U
IO@:M
I
I
34
0
I
584
23
3
I4
I
I
I =' , . 0 .as,'e "w En 3• a• e
o..* o..ooo . .o. o.o. .. . . ooo...o ,00. go 0.
I =ocOOOaoOO-mOooN P O nr »-0 4 o !m
3 a » n W 04 tA - < U rn tn
I
I
n) n no4 4mdv4& u= :
00 4 "3 30 03 0I* 0- 3
m t s (1 J 0 v a
00= W (o3 0:O( -4 Q. H
W 43 4 4m CM ma 0u
"Cad0 4 2 4 :4 AI 04
aI H U/ 2 J3cs 2 0 0 0 0
1 40 000<- 0 00 3 *
00 O S= 4:4 3
) N 8M H
*9
2
H
a
0
'.4
:4
0
0
4
-4
x4
.4
=0
-42
~0
2
A-16
I"x!
*'4
6 41
' .
A
I
I
I
A
I I
SI
- i
A
I
I 2 I
I^ I
^3 3 I
*I
QOI
^z
!
^3
I-
I
I -,
mrm<'ee NOmm Oo C0 30 '
0 0l0 0 0 00<0"COOCOOCO C^C "OOQCCO"O
'4 A 0
(n ul
morw O22 maM NCNCNT ONO^r^OOOOOOO
44 =C C "OP **O" CC 00,j "
E-4~
A AmI H
H 000z
2. -.- o»"n^ ^
00 u4»»2o.o o o
ol En 0
0se M4' a ,
sa J4Z z
0lf3 M/tj ^
03A 3 3 0
UJ- 3 i J
cno^^oits
H
A
H
0
54
A
13
:53
A
A
0
C
0
4
H
-4
4
'4
A
C
H
4r13
AE..
-z
CLOO
AC
3.34
0
I0
C,
C,
-4
A
:54
5s4
SI
-01
33
-i ;
1
I
I as c ,
I a3 4 0 0
I U l54 4
I 4 • UQH I C 54 .A ,-
jI A AC e •
I 00 54C C C
M I cn
M< 0
I C
-31
CI
I
I
-41 U
I2 
E I .Il
A-17
0OO0O00O000oO 0oooo0oo00000' r n no mo
s. *s...... * ' * 00* * , e s *. s... g* o
n 04
- m • qm nu
'^~o atno~^ ^^ ^^n ^y coa(3nrno<r 
-( _^^o
3
2
A
<4
0
OS
£-4
A
2
Q
0
a
03
*
M
10I
33
03
a
2
40
2
A
-3.4
2
0
A-18
A
-'I
-. 11
*A
I
»4
I
S I
I 4I
I M
I00
I
e
- ;
I ac i
I
2 <
I t
1 t
A
I
!
) I
i i-
AAd
A
M
I t
! I
4
0
I A
I 2
i
I 2
A 
I ^
I -
I *
eo4oe C :ooaoooeoso ,,*o g e.oo ..oo..o
s2roo OOQu^^oooooooooOO0oooooooooo
Co..e @- *ecom acse ee g ae.. ..
,• •me amn.. .u, u .• ,.
CA
I' 2 0 02"M4
4 •, • '0 Ad
en44 ' 0 E A
I 0
I 0 0
I ZU 3A
U ^tX3M^
I o e ci
<; 3 - »" £('
Iicjn a»i aB
I 3 »4<0^ ^c
S I
I <I
I
= I 44
II
:4 I '.4I 0
I
:4 IU
: I  A
I
4 I
= 1
: I
I
. I@I
4
IO
• 
I
:4
I
4 I
S-IS
4 I
a I
4 I
2 I
I A
SI :4
s r f  H
2 I4
I 
I
-, I
fM I4
M I
2 I 3
0< 
2* 1
0- I
SQ
M: 1
C3
20
-x3
..oNuw<meo-co^ o\^rre<<^<Pe o ^o <Nm ew~or^N" a coomom-
e 000*N09Np0 f* 3 9 9 * 0 00o. 40 00 9t*.0 ..
*OOOOOmOOnwýO00O OOOOCO=OýOOON140 k-NooCoooooo<ooooo»^^u^ coooooooooomn-»NafmoCoaooooooooaooo-wye oCoooooooooomsir-^v-fl~w~o<N0 0 NCO^<'0U~- 0 0rHT 9 0 D 9 T 0 0s 0^v^rs
» ALn f n t4 N -^
CM %Q C% Q vm a% f" LM \0 wo w tn erny .n -.0 4!z U4)t
-- -^
= H
**N~ensmm -me me. mmw ..Nwin
@4 -- - --
@4M
"a 4
ac CIA 04A
h4 H 04
^3
3 03 0
34 04 04
@4 @y 4-4
30
A-19
SI
2 I
-W 1= I
u
o
"3
0-4
E4
0 I
U I
t: 4
-%o I
-I33 I
2
u I
.4 I
23
=0
S1
a 1
• I
2
2 I
.4
3
A-20
:4
'4
'.3
:43
-3
*1
5»:4
I
Q
:4
'-'5 !
!
se I
-2 I
^0
:4
I?
-d
I-
IJ
I)
m 4
("u~0O0O^or0(tcrk0OOONO0'O0000O0OO0OswnorQ T
00000OOO<^000000e0000000000000<
fmw3N"MM2 <4 "W"4 A 2m vmý
NN3 0 E.6 A AN N n ew-
t ~ ~.4~t2~Z3I^4 CN4AN 4:r4 0V
2o ' 2l a 2 a - a4 1 Z
A 4 U A- A4Q S . J3- " 3 A A4
d4 CZ Aa = P-4 0 &41.
0= 0 G4 Q A4 MAMO= 2 -3 JO
.nH 4 oil _44"" 0.-U1 a4 u0 71H404 04 * E-4 d1C4 0E -4 J-C0-'44 * -g o 0a 0d a4E-
o 4waZoa cc0O4 acAo :,I0^ C E-O4 g Q -4 4 &_4 E-4E--02S
-4 0i a-4n0 -4 -j Cu 03 a
-0 !000OM
33 -<&ia3 ja -dv ^-<<^ <;&(a a -a a
0~ ~ o -sn' a^tcc~~Q^ x Mo
00 0 ^ NO O dt300 ^ U M.
04 0 »a;<4 < t aaa a - ~ ~
2j
Al
2
=
a
<I
0
M4
0
OS
s
9
*3
4
'3
2
4
a
4
2;
0
5
2
-
0=
M3
H
-<
<O
a
-<
m
2
=S
:0
A-21
"*
A
4
I
I
I
s-s
A
4
I
I "-',
I .
I "-" =
S0
I •'
-,
2
I
I
II
I
I
I I
t
I
I
!
t I
I
I
I
I
t • t^
I
I
I
I .
A
ia
t^'
tl
tO
-(
tn
I3
t
!
I Al
I "•
~00~4000
000^^%000000^0~'O O0 0 0 000^^ ^0 '<<^'^<'^^^»0' ^ oo
'OO^OOOOOOOOCOOOOOOOOOOOOOOOOOOv.0
=r un m l CM aN a W*4 -
* 0 S a m 0 c =0 LA0 t0 0 N9t-44041 w 0m% 9 * 0 0 s 0-0 0-- V-'7% 0 #0-049 * 0
G00o0000000omyfmocNOOOOOOOOOOOOOcOOOOow
uov~tooomoor^T-^Nyocooooooccepooo^.o^oToo
qm CO1^lom q»L < oo qo
5E-4SA 2-4
0 0s = 04 A ^J 5
VI= "=WJ :11W A -lee
40244 -0 &. 2 0
4r^ ..J mr M .gU 0 = O '-4 - 1
PQ 6 -4 0 0 t4
E424 H7-46 2 4 4 4P
4 4 A 4 'A A5 t4
a 0 a AD aZ a =
0 3 0 0 'AA0 0 0 4
a 4 u 4 S 40 S 4 0
6-1 0 M3;»- a o aC O -M H w0 Qa o
0 -4 » 4 00 0 0 43 a a -
aM M 2A .0 2 04
3 '0 !3 4o 4 33 :0 .
aE 0 a s aa a U »< -d <;c at n
4 - eN
0 - 0 0
4 a 4
30 0 0
S<
.4M
a2
=
'A
3
U
I
X
SI
I
2 I
0 I
0 I
2
-3
>4
2• I
4I
2I
0'I
4' J I
2I
-z
jI
z t
I-
I0
-3
0<
A
i 4
;aJ
A
i M ^
I
I
* I
I I 4
I ,
0= I
a 40
4  I
z0 I
24 1
0 IIa<
cm f=rn^ un VMOvLM Ze uorz f~fn= nr^ ^To^o (4fntl mqo 00 flý"ol
.0 @000. 0 N*9*OS O* W*4gm0 =90*Oo.Eo
*** S*** ****** * e @0***** S****** ***** ***.
COU^^OOOCC^UO^IOPCOU^OOOUOONW^^^U^O^^e^WS
,-'3' w-f O^'0CLti^' ^OV3 ^ -yrr»An(N ^
0- C a~w a CO04 ll ha
^a -nsrr no^^o ^in
4049
AA4 -
A-E-4=c = E4*A Q U
0 E-4 (6400
)240 Ln 4 coo-4 4-4 r-~4 e
a" F.4,4 r-400 0Qr-
-< 3 . 0s cn4 2~
0 4U3 A2 se z3*cw =5
^<sG »- x3 cu x A^ 24
00006»- A»O 014 3 0 0U'-«l4 40 A
2 ^00 020O 0.2f 0 00 CO -r. 0
3 <<00 ^3MO '»- 0 4< 04^0 Ma A
o 0 - 0
03 03 03 0
0 0 0 V
SQ VOW
^3 ^-2
A-22
2
4
A
.-4
0
U
-4
-4
*A
0
2J
4
4
-0
-a4
2
-4
29
'*4
U
»-4
=^
0
aim
-J,
do
.-4
=3jJ9
-J
.42
A
-t4
A
Ca
A -
camica" Q22Ad3lw 0
.44,3=,•4
•:E=i0
u 0
E4
-0&00 j.5
0J0CCE4 04
aOAA 0(
Eo335 23
Lll
0
An
0
04 04 4
4 >4 0
0 0 =»
2 a
4 4
Z 04 4n
4 Q =
as U a
0
A-23
oC IoOOOOOOOoOO2oLooooooooo5Ooooo
N
Ismnl a
I ^o^ ^r^ r.o
I a ro«^rwo »^~~f<~n^a~ nrf^ a-^ 30^I ^ co^ ^v^ ^^ u^ro -u^ ip^~^ ps^sforiI* < » -<" "» ^ <- ^ n o N » ^ D n ^ r
1 ^  ^* ^^(ir~^. r^^ pc^^^^^^^'f^ '^ ^rt^-
2
An
CQ OA
30
A M40
0 .44E
-J O EO
-4 1 .44
-3 M U
U 3 33
,4 4 4.4
0 0 00
04 040404
a~ (&4 oJ
4
0
-4
4
02
i-
00
604
0
U
.4
N
0
0
4
-4
2
:a4I
Ci,4
0
uam
z
-4
i,.-4
c"
C
0"
G4
U
VI.
0
0-4
4
94
*4
3S
4C/1
CC»
&C
C
ag
64
A
Ia.
CM
40
C"
A
^4^
Ci
tnA
CS
4
U
0
.4U04
CA
.4
b4G.t
4
W04
>0
OAU
C
0as
44
e4Q
404O mjas
U(B
@<
au
A
=
2
0~
Z~o
U
A
CO
20
44
C C0
0 0
4 0E-4
as
00
CMU
a^&-»~
,,&l
s
3
a4
.4
74
CQ
3
0
CS
24
~o =
Ct-GSi 3AL
(^OBX~M OO
U<2x .C40
U4L44U A
Hemacs 0
3*00000 5
C(OO0Atf*4
Mj0O 0C
e00
u cm
bi
A-24
~J2
4
4
=====0do Hal4
uW Pan u
tn~ns tP3SSW2 C4-00303 3
aE4. s a
uWUcn <4n 3 -
WC00040 H==14o a,
a g-4enO av
(36Q=XQ 04O04~oOaCL rz2~Caxj ^o
UC4Co2U 4
CUJ;CJ ^
2-
cn
maOmp»Nowow(N<wem*^m m N W M @ ^(rw w<NNo^cw3aoo"<o
* . * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
ooCNOiOO0OOO OOOOO 000 tOOOOODO
e r^tY C fu p~4'yT. o'fl4 i<otf s^'%!0OUe Am eCe' 0 C 0 O
4
C
4
0
'-a
0
0
A
C
4
0
-4
U
C
C
0
C
0
.-3
0
'C
C
C
0
2*
t-=
H
A
<n
a
M
&
0
*
U
(4
-,
4
:2
,j
-,U'
4
.3
4
2
HZ
-a
A-25
u I4 I
4j
0~
HZI
I
= Z
*= -4|4a
I ... 0 O Or O IC O ^N >H Oo m
I 2CIQ sH .. 0c.,j
I U-HU >d=
4 I 4 4 A l 4 E-4 -"
I 0 zU
1 al
Ia
21
i43 'Uy
I j.
I •--3
I* • t
 Q Ol r.• •: •^*-^^^n^^cCo*** ^^**s^^»*N-~no -,^*,--  *  *^
I )•.I,, '•'• •.• ,I• :1 • . •_,:• .
I*^ sa M X , z-
! nQ3U^^0 OiUS ««S:I a "•usa scn^ ~ ==
I =MM 3a 4•ati^ s
•4 Mc^» I^( m ^^ s cx
I^ ^<z a M -= O=oc^
I »0-Z'C & O-(^ ( ^X
I» ^n^ao ou n onsc
I M G ^2 a&a &M O -
1i » <
I ^
IOC
C O..
:n
2
I
I
0
-4 I
0
° 1
'3»
= I
0 I
=S |
54
-*» I
-- I
.3 I
z I
°a I
0 I
Q I
2•
535
4
-#
<2
I- I
4=
-a
2"
=
0-
A-26
A
4
4
4
-4
A
0-mb
-4
-4
00
A
Q
4
0~
A
4
0
4
2
A
.o in mew^o<~m m m me wp meN^;o(rwa~^ ^^arr^ <(N^Ncnp
c00 oooo400 9 w9 0m0,0 o000 0040400004=1000
or^ inPMcoNa"^ yuo<^ ysu^owome4NooWoMMWc^^WN
*o o* * 00 =rm00 co0 oe0 0o 9r *m@oO*w c Mt
z ^ r < *,a c<=^o c w 0 wqt w f 0 n qmýr- knfA
om N - - Y ^4oN NN o ^coo
..^^ .******* * ***************4^ ^<-^^<^<^ **
i
*^^^**N «*^**
j3 Q l2 3 Cjj ^h<» MC^ nf, (NI 3-0
WWJ^W 0 0 a  3»lS ^ U
S >& an A4 a
S3 4 4 A 03
04 CHOO j-4Q S. .30 - 53 ^i-Q4
A0 cmQ 0 0 !s > 00
A Ao~A4 C&4 xs xsa s- Aa ~ 44
Sa A 2 0i "C A z
33 30C 0 S
w0 '2 E-4o 0 4
43 4-33.) - m .3 -44
Z.-.4i-O ( = E4 :-6
Z4 0400 W lad 4 oo404 -:4
344A 0 0 0
03 -0
1-40v0-
:c .4M4 aiU4
-i
2t,
-4
>4
e- ,
-4
Oa
U
-4
-4
A-27
8
*3
4
e
'.4
00
4
0-
2«
A<
.ncqwmN N~~ enq mm( *klf fbo m au n m emqrNN
C-^OO OOO00NOOO* tAOOOoOp ^rmooO
0Onreo0oUOOOooo% o oo~ooooe"~ oo0ow' oimoooo
n0 C0om0oomiM0U1mm3Do 00@00L 0%atocooc0 ootn oo
r"f^ ron o0000 t ll cNv vO 0
d44 U (
4 -44 2 -
a 3 . U3 40
S (6 A 3 0
a - i Mau M E
A a 0 AQ -
M 0 a^H m »- Q3 C^
S < 0 0 O6 A 0 '3
A 34 M& 4 0 4U -40 2
04 04 0 3
0 .4 U 04
3 _- ^3 f~i U 3 O
3: 33-ae n^ ca 3- »
0 0 >< ^0 zi -
^ c- OM13 O ^0 -( ^
0 3A0 f 0 *o ~ < -
-a & -fia u cs 0i^a
21
4
A0
4
'4
M
M
A
0
C
<
2
M4
N-4
:4
*
4
J3
2
4
<W
20.
yi..
I0
0=
i44
2
-4
-C
A-28
I '
I "
'49
-4
I
I
S*.
-3I
I4
I-
I
42
A
I-
4
II
I
I '
I
I
I 4
I H
.14
I
I
I
I
I
I
I
I
I
I
I
I
I
I
S-41 *<
C
A
I
I
 ^
0 oemwmq --' .n 4 "w n"ow ^. Awvo
I • OUl "l • ,-,em -uaO ko inUj incNr% v týZ oI
S •AM A :44A -4NAC m wfl 0 m -4 om- N to$
tU 2 C 2) A 04CcoUoS
_ a a0 eco s0
a0 0 W O 0
0 <m 0 0< <O a4 a4 4 c
=:c 0Qa
ell
1 ( a ~ 5a44~ ~3- J
as
42
H
04
a
U
U
A
0
,4
H
8a
A!
z
1Al
z-4
0=
2
<W
OS
H
-
0
0
0
e<
64
asH
U=
0
A-29
*
4
4I
A
-
00
IH
) U
I
) a
I
I
H
I
A
A4
0
A
2
I
I ^
I
*
I
I 42
I 9
I <
I Ai
I <
) A
I
I 2
 -
I 3
OOOOOOOOOOOOM000000O0O-f0-0mM000-N*0"
^ooooooseooooocwoooo "=min oopooooo
' coNr Otn cocromr COOa-r CNI
f*4com Lm U C % o~e Ln
A -M , 'A A. A4 . .
:n as A a t
Z4I . :z4 4
-I U d id 4 zmS4 4e Ai 0 A M 4 = J 0
2 3 I0 H M 4 "4 E 2 0
4I ~ 3 "4 t
S0 - "4
32 C I z
0M A =0 O 0 (
i 0< i H4 H 0So E4 C
H C aoP 0 -00 H 0
I
'A
0
I 0
-I 0
I .U
2A
&4
0
0
c-
&
4
2<
4
2
2
-1
a
0
2
2
U
I I
I I
! 3
I A I
I I
1 * I
i I
I I
I - I
Al
I -
<t
I I
1 1
I I
« I
I I
>4
t 1
t I
1 1
I I
a t
zI
I I
I !
I t
I I
I t
t
It
t I
 I
I I
I I
I - I
I I. 1
!
II
11
I t
I
II
II
SI
? UI
? I
1"1 i
a sI I
1 1
=
4
C
.91,
A-
C
0 a A
I .M
34 ~-4 -4
&3 AA-4
-ECO
S =< 30Q -S -^
4 24<
xA^- '^tn
j<.* ).j
4< S.,Q 23-:
aa-4
'0 ^cun *J1&
-C <a*i I
A-30
ONO0 OOmOOOmr COOOOOOOOOO-.uO
4m -4 0O Cl 01c4 %(•*o-r@r @ F%-- -40 .4t.' --. 01 €e:n: , .4 r.04 -wft•,0 -W 0 on = * •60 k".•
-IN (, ^u'• , , ,,N, ,,,,, e,, 0",-- - , -'^N • N (N (N
A
t<n
4- E-4~L
100aj00%
"mAd
ba",
<< *< cad u
A W
OMSSC.
s O ~ 0
2W 3 C.&^C
O<S^3e0
2s0 20
=2
a4
<
C
-4
^4
0
.:,.,
3€
N
0
2A
0
I
-a
4
as
,
A
0
2
e-4
=
-4
:z
4
2
4
-4
2
~M
4e
'23
0
5
-,,
<I
:z
Cd
>z
-.,1
as
".X
*-'4•
z
- I I
0 I A I
P4 i i
A-31
'A
4
-4
4
4
>4
4
A
-4
4
9
00
A
-4
U
A
4
4
0
-4
OO OO~0oOOO00OO0OOO0OOOO~ow 0O
e@ 0 .000*0@00 9 .009 0@@0000000o@. 0* 00Cooooooo ouooo Ooo oOo'oo00oOOcoooOr
CO
A -C -
0 2< 41-4 m
0 4N Z-4 wv -
d44
A~~d-4 04 40aid 4j~
E-4 m~o w c-ol INO oou-o wommoo 1.4 M cn E* E'<^ »-4
:a 4tn00 v 00
'-4 004 0 -w-
0.40
C) 0
4 r 0
n4I I
-4
I I
. 1 I
I . I
I I
S I I
S I I  N w owui e mz N e -
** -  ,• "• *-"-, --- "•' *•@ ' -'- - •- '•
E- 1
I ,0 I '^'• • •.f-., j, .
I u I
I IA
S=I I
I I
I I aF4 (o za• ocI 4 . o
--jI 2. •c• z z &• - ..JZ 00000
I I •=o me 2 .m '- a c •.•,
I IWSI
0' 1 I a '40 @ A
wI I 4 A4 4 . -4
=0 I * I AuA
•=" I - 1tQ ~ 40
21 1 I
I I
- I I
I II^ I 3 a
Ic .0
I 3C
2SC3
<3 I 4
aK ) 3U
^^ "
I
f -
3 I< ^
A-32
2H
C-4
E4
-I
U
z
z
213
4
.4
2
4
*22
P.-4=
z0
2,,
J
A-33
cj1
H
23
A
4
t
S'4
A
A
'A
A
H-
*23
'A
wwwNW womeme0 a a 9om mm m wo
***O@* @ @** ******.*0 *******0*00* *00O * * * 0
OOOO 0(OOOOOOCO OOOoOOcom -0
oooo cooo Vcom Fwkoaauoooodooos(Na-o
* o .olO sO g o @0 *9@0 *0
dN
~ N uM
A =
M"(D=04
P-4 r a (:D 
-J-4 = 'Q
2 0Old 0.4z 2A=o I% ?Ac -0 Qsi c U Z4 =5 -4 u ( = -tC444M -
C) C
3 A .E-4 E ?4
O- 'AUO >t-»C-4O 0S -3<<
1 0 0 »w4
:,01 u %,3
o 0n- 0-3»(Q M cn
0- Q /ZU iQii-O
A
'35
-H
2
0OS
£<
U
A
^a
0
33
C
:33
4
4
*
2
=0
4S2
2
-a
=
0
I A
I " I
41
I '3 I
( Af
j
I 1
I :& t~
1* )(
1- I
I < J
I 1
I 1
I I
I 1
1 I
I A
I -j
I I
I I
I 01
I I
I I
I *
I -
IMW
1
I i
I I
2
 I
I I
 I
I I
I I
I I
I )
I 3
I I f
j
1 I
I I
I I
I A I
1 I
S M )
I I
1
I (
1 1
I I
I I
I B I
I <
i 2 1
I "
' =
p-4~
Co
-40
aA F4
4=-
:a QA ) C
= Nb
72 =mm
2Sge Q
Ci 2SIU
«$Q MOO
2
00
^04
<4 -3~
rMS
U«3'
*^&U
0
A-34
moo(= mooococ meo
c -4 N Uo a
"a --re.• -...(= --O.% =, Z • %f.% %rtarn r'n, LNI(
-•.O amO4.0MMM. < a---, - MS r-Mon .-u , . - , -- -., -.
In
oil
Ada
'4 -M C o
s40
-XC3 M
ZfQ 24-
404 O<
'^ e -^
y<O6- ua
-iz:
AA
!
^ I
I .
o I
S I -J
A I <4
I -
I
0 1
6< 1
!
U 1 ,"
A IAl
I
I I
SI "I0
S- 1
I
I, z
- I
I
A
z I
-,4 I
I
,, I
2 1
a I
H 1
I2 I "A
M I
I A
Q I
-U,
*. I
-0 =
22
= I
0I AI0 1
a =a ^
I *
I o
^Tofw o^^vo (NrMemb-oM
** *************0
(^w-coooooooooooo
'W^OOOCOCOOOOOOO
^000U^'NO^^ »»f-Sa 0 a
a, u E-
" 1
r 10
.4 O Q 0
6 0) - 0
0 1 04 W
2 Q U -.4
ell
0i u 23 < c
0n>- =
0 < ^ o
A-35
000000000 0O00.000*90000000O000 0000w
on -'so r o 00000000C00o0 inN-n N%*O
p i • • o * • N (e3 * ' • • ' ij o eu 0 • i •
.^ , ,,r,, o-1.\-p.* . * Ln . .-le a. •' -.
A
'U
-:
A
a
•0
so
-*
tU
,!o
me
4
-4
3
0
0
2
4
A
.3:
a
do%
AIN50
A
0
.4
4
A
A
A
-4
0i
'A
0
A
.4
3-4
A
A
2
=
ad'3
*a
S6-4
04*00
0
0
0
A- 36
-5
5A
Ad
.4
A
=
.40
"33
-00
232ac
"3&
^co
%NO
6*a
£a3
'4
'-4
;IJ
03
=
2
43
-4
23
0
Ae~
23
"-3
'-4
0
E4
0 vi<t?
0=W
:14
Sa
E-4
3&e.
03s
A-37
******'** ********** ***************..**
ooooooooooooooooooooooooooooooooo-o»-
* **000000@0000000000000@00000000000
%NYn OtincOrsoO NOcOcOO(o4sOOC ootwo iO oN
M
M
&
'A
&
E4
QI
0
'-4
2
-4
0
'02
0
0
* *..*.**.*O * * 0*9* * * * * * O*** * * ** * O* * ***** *O *0q= 0oo ^^^'-o a wmqm C)oo oaa 0*Cz0 (o o oe."
*0O c 0000co0 o 0 0 (@ N00000000000 <O 00 0 s v
, .Tema ..... 999 * C * *O * * e"@ rt* * ** OO*es o O *0 C %** o *
OOOOOCOOOOOOOO ***N f 4-" mo vmO N4-O-O
(*r/14twtr*r^<^rwowf <Nram<^^^<^ i^^oeiihuur^n^^yso u'tsr<^<
vuiatmr-G einvr^d'^ /^n re**NM dtnore*CDohowmm N esttn*r^-^r
mm~frmmmrn aa'sy^ T^^ **-.-^^»-^--^
25
H
a
4
C*
:4
*
NM
In
0
21
'4
-4
21
'4
:4
2
HZ
<(i
2
H
=
2
H-
13
4
A
M
0
2a
A-38
'4
E-4
3..
*-
0a
2
I,
A
-4
-4
0
03
2
wWCONWqeOO= WO4 CO Og (No% OO"-O rOtOn M00." * % 0
********csrt f r****MO* * **** ****u******--r o l t2 N CN
yon(= =so 0 ( u < ww 0 q m -<D o wm*qm*mw mo-m-omnm " m3
qp- ON V4» C44 CN 4 CN (C# N eN o
2
H
C4
'-4
j4
-4
=0
23
^4
Q
2^
H3
U,
=
4
0
2
A
4
-.4
A-39
U,
=
~aJ
2
H
4
U,
U,
H
0
0
2
1~
0
0
-4
U,
H
u
-4
4-
0
2
Z-4
:n
04E-b
~baJ
2
4
A
)E.
4
4
2
4
A
2
0
0
2
4
2
-4
4
4
4
2
4
4
5.4
2
5.4
44
2
Q
I0
2
=
A
*^
I
'4
4
4
<
CDJS
' I
'A
I
I
'.4
^3 I
4.4j
, !
*a i
I52
M^
-4
I
!»
In
I
I-
I
Ij
I»
I
*y
=-
<I
!
!iS3
5"a
»- eeo< eooe- o *ooooooooooo oooooooooooo
<Dor^<NO( occqc (74rnulmrn NCO ka nw^^^No o^^b^^
OOm.oeW~ >>004N 0MWWemem
6******** O* ** *****G * * O** **************
^4COCw0 OOOOOOOOOOOOOOOO-OOOOOOOOO"
4-4 i * NEM4O O f-**0N Nc N
M .. , .4 QA <
:0 * P -4 0
A2 h
'O
4 >4 O ttA ^ 40
5 u-4 x <
Aa 0 0 -a 35-» -
o u 00 a
& rf^^00 r.0
^ - 0 00 ^
0 ~0 0
0 00
cz
u
64
,4
I
I3
U•
I)
In
I2
0
"•
I
I
I
?-»r
I
SI
mC,
:4
23
U,
5-f
:4
IO U
II -
I U,
-* I
U I
I :I
.-4cJ I• 
mefl s-o-meeca oDooocooc oocoo^ o^flo r^cffN^^o c-or
* **OO****t******** 
*eO*OS**Og C,4g,*goo-ouoooooooooocoooo~ooooooooooooooo
* C C CCo wI C C 14 C C NC Nc *e C044 MgmC01 *or C e " 'onCt"m C C -.rC-C-.r'*o~oooerooooooooooo~oooo~oooooooooooo
aA. ^? s
Co
:4y ^ ^^ s^ ' ^ ^ ^^y ^ ^ ^y ^ ^ ^ ^ -
U, rsrc w^ »N^^nsp<oo - r ^n~^3 ^ - r ^^ f'
U,^ ^ ^ ( ri^ r r rsri ^ w ~ ^ rr w n~^ r iy ^ ^
'-
2
0
2S?-9
20 1 4
2 I
- I I
2 21
I
I "41
A -
A-41
000 0M0r00inot000M000N00000000foolo0o0 00 0 mm
*ou GG@GC ooG Gwork* co aS ooft QOz o mz a UGG GO #-.Ge eeG.##><@# 4 4>t 4@@lOCO0C 00 OCOOO OOOOOO 0ON 0 000
**** **** *** ** ** ** ** * ** *** * ** ** *** * *
COO ON^
21
'A
-4
U
'An
03
0
3:
:4
2
4
03
2
dO
pJa
0=
:4
2
0
4
5-3
:4
'A
t-
33i,.i
fr-
Ia
I^^
t
IoMX
'nS3
I -
I
1 *
!»
I-
A
4
i44
:-4 -- 4G
22^
44rj
Se:4
(AUI5.d
=300e-i
-4 aca-
^cz(n^
Cd
'A
4
0
'A
0
>4
0
Cd
Cd
A
'A
4-4
0
Cd
:4
0 0
0 0
0 0
0
'A0
4
0
cn
2
0
0 =
a00
-zJ2
so'n
:-^404=
2"
'A
'A
=
4
0
2
A»
-.4
2
'A
'A
0
0
2
-4
-~ I
I3
IJ
5-I
'A
E4
'42
4 I2 I
-. I
l
I '
:Q I ~I
I I
:• I I
I I
I 'A I
.- . I I
•0 I I
•-(4 I |
• I I
I» A I|
oOOOmO-ooooooooooooooo O(4OOOOOeOO
@0*0*.............g **......* 
.00.0..
c"o^^po^cooc»o~coocco o^^^^oroco e'm^y-ao~o--
(OOmO OOO- OOOOOOOOOmO^O **- < ma'-o-o-'-
0 000 4 r
<o I*:
E-4 E-4 T-464 'A
na -4ad Ad E4 (
0 Ojd3=0 c 0~
AC/2' min ~4 "A
A A' CJ a4
0.4 ad A j
0-4 d4 U C P-
0 0=0 -4 dig
'
>^^~ ^^^ f^N^fcN ^Nr nf^r^(^<(-24^<" 24o~ nm ti
-^w~~co~ ^'~sy'n~pcoo~^-cr~y^^-^-* ,»»»^r^,f^^-"QsE-4 = CA- C)<N(<NNr
co 'm a!mLL
Q I I --- , ,•w, • - p0o. '•
I I
"- I I - 7' 7"I I 4-. 0I
ya )
" I • I • 0 .
4 I I
I I
S I I
I I
I 2 I.
= I :n 10 Al ^
A-43
21
0j
"o
4
-*4
o
-4
.0=
2
-42
sLg
b4j~
2}
co
- I
1 I
-4
- I
I
I
AI
I I
I I
I J1
I I
I 21
~.I
^-f
I
cI-
'^
I2
.a^
I-
.J!
^1
e-
I
S!
4
0
2
-3
=S
-J
^JC3
G--
^0
22&
=
2
0
0
e e . .*OO*Og e*g...,.. fg.O *o gS***0..,
-fg - Nge g g e L -O *S OCCO ggrl L 'f t n
-OrO OOO ',•,O,• OOOOOO, ("O, O'• O,. ",,• " ' :: •  :• ..-- '• - O . '--'- ^.-,
•o ^ -^ ^*^ •-~r -^u^rvQ Q •o •n •* 0^
< 
•?" r0< 4c)^ ^o • ••e•e ••0•-
•'v^~~rcuL •^ ^ ^^ rf^~~^^~~~^ uu~t) B •••••••'^Q0•
•"5 ." (" •"• "•l"cN •.a . .• •. .•'•-D•,•' ••'.-•" •" • •' ••,•I '•4•' •, •• '•.. r• -• .,,,
^- 4
z> ~-4
:4L4
Mama
cna 0
^3 J
0
'Pit 0U D •4 t• %.O % %M 0•% • • • ^ o • e • • c (7t oOm • o • • r•
el m m m •mmo m, ,m
4
14
H*
:4
4)
2
H
-42
Un
cr9
jI-l
'4=
32
H
=}
A
-4
4
U
0
U
A
H
2
0
0
A
0
09
0
-4
-4
A
A
H
-65
0
2
A
0
40
<04
A2
0<-
40
^sa
•Tl
.0
UCJO
;-L E-4
ucn2
-4
-4
M
'0
A-45
A
:3
'.3
am
^2B
-3
A
o4
H
U)
Ai
2.
fia
A
0
;aJ
0
-4
H
09
A
A
H
09
0
0
2
0
0
0
40
*0000.0000*0*0S0*@O@Ose000000000000000
** * I*** n ** c 4 * 4% CIA*V * **g**4eraf
"OOm. fOO OOO OO' q OOC4( f4oOenO m
Ai
E-4
2
^4
E-U
:w
ýj
., id
'A
4
k
z
A
2
O
U
<
a
A
U,
2
A
=
4
0
a
A
,9
c^
4
-4
a
= =
C 3
t 4
W dE"s a
CO '4
CO ^
~00
022
40% -cn
-^unt-
<OcO
Una ~OO
An
Q-
A^
40
d14
NJ
-4
ý14
"4»
A
:03
CaJ
U
A
03
2
4
23
4a3
fJ~
0.
2
Ht
0
«4
0
:03
-3
-4
0
0
U
A A
OHi
40
A
H
A H
2
A
=4
00
A
= '
-<<
A AAHOHHWo4=
>«Z<0
~&I
0
H
0
4
-1
A
-3
0
U
H
A
A
H
-3
A
H
2
A
H
0
0%
0
0a
-3
A-47
=Arm%= = 00 0N 5 0 0 0 0 0 itaSa0 w m00 %4 0 0 6
rOr% "mOOOOO OkOa OOO OOO 4^3N^7C%
*C **014*(N* **C%* **** ("*****N* ** *** *
0o0o00000000000 00<»000 *0oc 0 00000000 C0
co r or cf4(irfUNN
-3
A
~a3
H
U
-03
'41
2
A
A
4
=
U
4
0
E-o
4
-3
H
A
000000000000000 00000000e 000g*,*
f "00000*4, 0 00000 0o0 00 a 0004 "Mno
evl(44 Nfl(04 m (41CN ' (0m~l P "eI N fv4(N r4 N N 'ý %4CNt4 w, 1^ C4 -qv
=ul*rw% cN'v^vvq =M(qr 0,4 tn rN(~eiN(N~ ~' ~-fD7
ow4^ "M V4 CO Vonqm O  F0 qC -ON CD JcN C044 COC -(N (1%4
wwome ooooem o'oooo ^0oo oo ^ooo *' o^-
c^or^^^N rsvor ^\u »op^^»^nOr^oNNNN <co^T-'n000^
0************* ********** ** **** N(<Nri»-»»^ »^»--^»- .-oo
00ooooo000000000ooooo000o00oooo0oooo
r^Oeme f^mm r y^r -socur~no 3 -^^^»^ m^y<^»-N^ ^-c^<7^
^^^pmf^fmr^ N mcN;(n(N^^fNNNf^ f^NriNrsc~~^ c^N<s"*
^'^*(^r *i*a^^ ~ ^^ ^^n-o "WNNNNNNN*^T'Nn~u<a^ t
2
A
1-4
'4
'4
L0
>«
m
w
A
A
.4
'-4
A
^0
A
.3
A
.4
.4
A
0
0
0
* 4
*oCAM2
z=4
zGd
AM
2
H
A
A
0
0
2
H
2
;IJ
2
H
1 'A
64
"Y"
-I
6.4
"*:
S 0
S Z
IM
S4
? M
we
za
6.4
I 1
* I I
S-I I
?Q 
1= I I
0 I I
011
S I I
9 I
2 - I I
4=• 1 I
« I
I 01
0y I
M< <
1^ C
oooroooooofZooo ooooooooooooo.o,4.aoooo 0 ,^
A
1Z
) w
ao0 A
3 0
030 r0.3 4E.400 3o
SaEr-4
0 0 0
2 I
H I
I 21 
-d
= I LC)
Al
A-49
>4
A
A-SO
A
.4
.4
'4
2
.4
A
4)
.4
A
A
0
2
'4
,4
'4
2d
04
.4
2
2
<2
.4~0~
-4
00
A
.4
-.4
A
SNf OOM 1 w
******** **** * e** ** *** O* *** *******
COODOPOCOCCOO 33COCOCOOOOOOBOr 3O OOOO
-ocoscoouarcovomO^c^^rnro^^^aorc^'oc-ac oco'^ro^™
-- **--»---^«--<N(N(N<NNCNN(N(N(Nrmr(^^p 
-mm
^~
3~
A
2;
'4
4
A
A
2
0
0
0
1»
:-4
!,,4
A
2
4«
:3
H
:4
:3
,a
HZ
Qj
to I
v ' I
I 
0= I1 -4
2•
HI
I
Ia
<-0 I
^4 as2
^3 1
Al
04 1
* I
^g 00.00000» * coo *0 00 0 0 0 0 0 0 0 *g 00
It
Al
HZ
A
H
A-51
CCkoivp Op r mo ^ qOM em cmrib(Mvmo on% n m m Vo
004 0 90000oo COC 00 00o c o 00o o 0 tPC 0 )00 CD
Q
t-'4
M a (ACc, . . 3
I
!'0
3z Lid a * 0.A
I
I a
I 0
-3
A-52
J1oz
2
1011
oJ
.4
•a
-.J
2•
4
-42
Le3
23
-=
3
'-42
'A
A
44
*.a*OC C14OCeg ... (oM04 S6 NaNOCNaO =* -C C
oooCo ooommmo»-oCO»-» -mdeml= o »~v-e
... *. C*** e** * 0**** C** C* C C******* cge C*C *
oooOOOooooooooooooooO-O-ooo OoO ooo
0%00 =@ 0 0 00 @ 0 0 - @@ 0 c c c
M c adCN
Asrfr ^ ~ sfr< y r fr rr r r f ( ^~ ^ r< ff f frr f
-^*'^m^t~o»Goo^'l~^*t»<O» < ^ ^*N-N^ ^^o^*a7^ r 'A«
24^
3CM 4
IS
-»o 4
c<J
0-< .4
26-4
4a I
t
A4
t4
2I
W
tt
VI
4 I
2-
H I
X
= °a
N-4
'JJ
6-4
0-
'/,
H-^
U
- I
ME I,0 
:0 I
*o*** 000*0*0*** '* O a s......**@.Ooooe.. 0000
COOO O. Ooin4oN Osjo --. Muor%
OOOOOOOOO»-OOOOOOOOOOOOOOOOOOOO~OcONOO
Nooo rwr<No <NsO w f -w »- gor ^^ ^ ^^ (mN\O »»<»O vo pns^ -Nm
S-4
4 U
Ojai
a4
d4do
6-^0 * 4rj3
4 4 -34 -»
H H< -J <-
'Now04fto
"0
A-53
#><><@00 0 @Cora% Zooma%==
*..**** .** *** ** * ********** ******* * ***
0000000000 ^ OOOOOOOOOOO00O 000
Noo oo 0Looo o ooo ooooooC oo(=<= 0 - v-=ou
<NrO^m ON m (4» 4M (RIM 0N (- %<N .rw l romf
*******. S ******** ********* S *****.m
00000 0000qin000000000000000000000y-0
ZINW
M
a
A
.dC
-4
A
A
A3
4
2
4
A
-42
I-(
-- 4
A
=
A 40
=O =
A
S4 0
^0 y-K
C2 j OX
3».o ias^4e~ 4=
=-« ;Ju
MQ-4 aca4
a22 AZ
A
=
2
A
0.
z
'A
A
*S.
2
A
=
A
2
4
A
A
'-4
0
2
-4l
z4
I
SI
? I
<1 I
A-54
A
'4
4
>14:84
A
0
0
=4
OS&
'*<
ago"U
640
U
AO.a2
SOS
A~l
Al
E~1
Al
000000000000ooo00000oooooooo~ooooooo
QOOOOOOOOOOOOOOOOOOcemOo 0e-' 'OOOO
000,@00000000--000000 0000q 000000@0
o o^rA coop eo oo<3Nor0 ^^ o ^ - ro^
MMWMWWyM^etu^MANA^ ny^ y m
y
^o "Nr^ em»orc3oem<Nr^ ^^'sr ooo a^- m^ amo~o o^^^^
NNN NNNNorr~~Nrsimmrmmrn ^ nrn? awy^^^^^ ^ ^tef
U
C43
-4
'4
a
9
2
-4
-a,
0-40
tz
-4
=
z30
6-2
'A
Q
:4
4
*
QC
5Z
A-55
An
4
-4
-3
-4
0
4
-4
=
0
'-'I
4
2
'A
0
2
-.4
05
2^
0»
0f
0
0
** oooco 9Sr** 909ao00000 p*O0000coc 06r 00900000Gor
QQOOOOOQCoOOooOOOO#,OOOOOOOEooOOOOo
f^^f^^^c • n'• r T in •'-•'• • r,•c ,' - ,, ^ N^,D'• 'N "
^^,- ^r' r^. | , ^CN•f• r^:T,^€ <€r^<^(.r•r•rIn•r•, • • • • • rnr rnN r,
:4
C,,
:4
A
32
4
-.4
-42
In
QO
4-4(1
2
A
A
0
0
2
A
0
4
0
2
A
:4
:4
4
A
--4
A-56
A:n
a
43
14
A
E-4
A
A/
:4
'4
0
Q
30
* *g* * o *g* * ** * * * * * *g * o* * * * * * **O *OO* * * * g w o s*
*gC*.* @* g*********g 6*O*** ** * *O ***. *O
O0ooo0Oo00oooo0ooooo000 COO0ooo0ooo0
i ' "•" :' ocL^o~ ^^ ^ ^ o o u^ ^ o ^Nr~l•, • T~' , • • , • e '  ' ' • •'  '• • ' sT'  in ^^o• '•' n€• ' t'  r f
g^ sW B ~ r •yN <(^ U •Nt OTN O»NN^ <<<O 00 • •••••••••L ••••••••O
oooooooooooooo oo oo o
! v^^^m ^P^Q rv^O~^O QO^~~~nM rr^^O
! ^~~~~^ ^ffrr~^^ r^^~^ r^^ ^ rffrcC^^r
I • • • • • • • O • O • • • I • • • • • • • • O • • • 3
^ ^
3 <
5-
I
I -
0I ^
I ;
63
2
6-4
a
4
:d
i4
I,-.,4
EEO
2
-a2
*E-4
20
2
-4
31
0
I,
=
-J
H
0
'A
-4
a0
'A
A
'4
A
4]
0j
-a
2-
'A
A-57
64Ad
>4
c'
0
0
'A
A
-4
4
od
'-4
I d
CA,
•gJ
2
4
w
2 1
-34
I
4 1
2
2 I
•-•
I
I3
I
I
I
,2 I
•.
={a
4
zo
-z
*4~
Q
2 4
=-40 I
UJ* 1
- I
-J I 4
-4 I
I
2 I
^2B
•= I
S« II0
I U
OOOcOO owoOcOcOcOOcowOOoOOof^Or
oooooooooo CooooCooooooooooooooooo
OOOOOOCCOCOoOcOOcO~cOOcOcoococoooo
-'.
A-»
.4
. Qs
22L
A-58
h3
E4
*A
A-59
A
A
a
Z
.4
mQ
An
A
-a
0
0
A
A
4
4
-to
3U
G0=
0
.4
A
U
A
A
A^
**e**** * ..*** *** @************** ****6****
0000000000@0000000000000000000000000
aM^^omNFO ^ rwow am me m rc»*»" o »- O^TO ^^vmm mw po*
a* * *0*0* * * 6Oe e 0** ** * * I 9 * * g** @ 6* * ..... *
0oo0oo000oo00o0oooo0oooooo0o0oo0coco
00
.- uf^E ~ ciy ^^ o^^ o^ ^~ o ^^ ^~o ^-00r(n (<r(^^n~^^NN t <N*N^^NN^-*c4^ ^»»*-
oo o o o o o o o oo o o o o o o o o
0ofOo4 ~ o^-^^^^^o^N^rc'~~^^^~ o"s<»^osQ<Ql m~~^^ nrrrprmrrr~^ fmn' N '-~ ir<f
^'rr^ ^rGoo'^M'^ rcs^^^^^^~o~'rr-t
»-HQ' ^'- -- ^^ ^^ r C CC rL'C rK nf r r m
A»
CMe
auQo
205
:43
:4
a
:4
z
M
.i=4
9
h-:
-4
:4
A
CQ
4
2
4
03
2
02
Oa4
2
0
b-
MP3
'-a3
CO3
me
~-6O
A
A
:4
J&
*
4
e-
A
:4
-4
00
I-4
3-4
:45
A*"
4
A3^
I
A A
I
I
I
j=
I
I
I
I
I
I
I
oeoeooa^rNOyyornoecocooormc<3ncoooeo»--m*-oeeoco«
Coooooooooooooooooooooooooooocoooo
I
I
I
I
I
I
I
I
I 4
!
I :4
0
I I °
I • <•
I
i
0 00
I 0
I 8B
I O =O
'n aas'
1
I
2 22
I 0
III
I 4 ,3
I aca 2
I 3-
 s ^ y
I - -
I i a
0
I 5 2
AA
4
-3
A
A
-a3
A
C4
VA
4«
S2
.4
An
2
0=
05
A
00
A
A
A
34
A
A
4
0
34
A
'0
2
*11
0
A
=
0
2
0
An
=3
A
0
'-4
-o
>C
-C
A-61
*O *0@ 4OTO@S *09@@@MS * *****@S* Oe* egeog
0o@<00000004000 001=0@@@00 @@@00 0co^o ONr rza^oN^<=yrO
HOOONOONOOONONeNOONON OOOOOOOONONO urOO
0@*06 * O* * * * * ** ** * * * * *S** * ** * *** * goS .**
CoOOOOOOOOOoo ooooooooOoooOOOoo--oO
App f?" wlf " en ^ f~fn m m (04mm m m Iqlfn C1,4 t"44.,&IOV4men("Ifn mt~lrn tn rq
"W*4 M:*219.11 koim MTC*NN WS~ -14 eMMMNrMMMo Mcoo U^^rmLnmr^ ^o'mNNMMMMfMMMM'^^^ul'-"
(N(N<N<N<N<M(N N04rff uterrnrorf^^s s e N usf yscaer N m~
0
0
0
-3
04
i-a
34
A
c0
A
U
>4
04
2
MM
A
U,
A
A
cN
U
A
U,
0
QC
0
2
'4
AC
'4
2s
'4
x
A
2
2
U
2
A»
'4
A
U,
A
3
-3
00
-42
(ii
A
-4
U
.4
U,
2
A
oooooooooooooooemescommewwoo ooeoooo
*g**** .0.*** ** ***** G** * ********* *** * g
M %W nL -rU r'%«»»« 0*^ Z.N < rs (N(N JV-4M Z n< r fn ri^ft u t m ~n
are
@@OOOOOOOOSOOOO"OCOOOOOOSO"OOOOOOCUOO
_-ruolko rob-= OeN v-ww4%o Immmt a%Cc ("NJ -ru
W4
U
0
'A
|
0
0
I 4
U
-3
2C4
r.J
I
rz•>4
-=3
A
a•
0
24
i--
4
;aJ
4
.3
2
4)
4
2
H
<a3
2
H
=
s0
'4
a-. ("siV O%-Z "MTN% tn O nrwrMW LM M fwt C ^la nw a w (a*4C
CCCC CC. Ce OCCCCO t CO C C C OC OC  g e COcc S * * . C
^oOOOOOOOOOc oOoOOOOoOcooo'NOoO
A 3
4
'A
A3
'A
H
U
14
A
n
Qommeg * Mtn@4D C *6"0W0"ae@4 O %ag o 0 Cr4 reqm m
woowC 0000000000000000 000000000
cof^*<^ co m^==Coem cooo cmmco
o»«ooo»»ommooooooooooooooow ooooooooo
000000000000000000000000000in00000 000
^*^i.fmooon^m^^ my^^^ Nr T^ y^^r ^grNuooMg"
O-V <^N<^rrA^rM '^f^^rr» r|F r <N<00NMr»<< (v (N~ (NKC CC
insr##o#Nn #^^# cc# ^^^ tno^ ^^ ^^ ^^ in^r
a
NM
IS
.4
U3
QJ
MO
0
=-r
0a
2
4
<H
4
2-
4
23
H
2
-4
H
04
0/
*
-^4
04
0
2
d4
*<
A *Js
-4 CA
S
C-
A A
:4 0
A-64
A
=
I
I
-J4
I
0
0I 03
4
4J
a0
-4
*
CO
NZ
2As
M'4
.4
A-65
Ca3
.a4
A
'4
~a
=
-42
04t
1=
-4
'-4
0*o S e.e s .... ********************SC. ***
secOcee. .eeoSSS'
5  
SS*S..,. co 9 0c0 e SCooooooooooooooooooooooooooooocooom
00
m -V r *4 zr en m r^a -on rn rn t' ir4 ^ o0 00n00 00f000000000000000000000000000
JR V
Nod'4
'A
o
-4
2
30
0
ZI
2I
~-4I
A I
(I:.V=ri (%4qOMTtnI% ryuno 4r tInt M '- Vtn (OSM"" im» C4 cro 1.0^^ N~o
OO0OOOrs<^WO00-OOOOOO~OOOO OO»<<-N00(NOOOOi-N
VOOOOOOO000 0 CO'W^OO00000O OO00
*(N 0 '4"O%0% OC0OOOO"O ~Q(~
^r***********************************rrs m sr^^r
1) m~m ^
COCCQ»O< COCO-O-^( ^*^.rcoCoCOCCN^^^*^^O COsp^n o^^
e^ry smr MN-»^ «.,»^-^.-em em m m~ ce N
4
4
A
=
%,W
-no
2
did
-4
4J
:4
r-O
-42
;"0
Iv
2
H
=<
4
:4
C
A
E-4
0
Q
:4Al
A
:4
4
.4
'A
'A
H
-.1
0
0
2
0
0
0
0
A-66
'A
.4
4
0
04
:4
Q
0
CA
CA
H
0
0
0
0
0
0
b40
4
C',
=
.40
:4:4.
0
~ en ',
HHH
040404
*000
zoo
222
:4
2
&Pu
'A3
'4
E*
&a3
4
'A
.4
0
0
-4
3
'4
AE4
Jl4
2
=^
'A
=
4
Ca3
0
'-3
H
'~1
H
0
4
2
'n
-4
-3
-4
4S
'4
0
U
34
2>
4n
2
-4
.4
6-4
0
2
A
4
:4
C-3
E
-4
A-67
ooooooooooo»-ooooooooo»-oo»Noooooooo
**0*** ** e* oO* * ******** .* ... ***** , CC**
^^ooo0000000oC OcO~rr^o^oO sr^'^cootcco's mcrsioeo^
M^00M SO ^ ^rsiN<NOMQ ^<^»NVC ameymm ^-S^^Q^-N"n0(r^-n:
****eC***** g*g****** 0* ** .* , * @ e.. ... o
Goecocco<^o^c^oocco w ms(%w4f9^ <#^ag
, »-,ir^m 107 m(a .g^w m^^
sa4
a0
t.42
QO
'A^
'A
b-3
34
U
0
01
0«
23
3
'4
05
'4
A4
:4
4
S..
*
cO
a
.4
A
:4
0
U
:4
.-
I4
C..
=0
-4
am
=06
0=
A a
AQS
:4:4
<e4n44
23U
^asa
AO:4
0
04
ae:4
A
=
2
-4
4
:4
C-.A
A
-4
zd
z
2
didAd
a,
=
4
2
-. 4
=
:4
-4
2
4
0
A
:4
"n
•3<D
04
4>
=2
4U
2a-
:MUQ^
:4
0
:4
0
: U
2
A-
A-68
waT^owmomp^mm <Ne ^o^ei-»-NO^
0OOP O* OOOOOOOOOOOO
04 r»»^ eN eme^<(< Wo N
O memewmvo~fi~~r' rm r
* **
-4
:4
'A
(ncA
E-40
a
45.
CnA
:4
A)-4cr
cnc
C3
-4: 4
'40
00
Ms0
a-c
-Q
..4m5
